Abstract-This paper presents some initial findings that explore investigated to reduce the optical attenuation after the LiNbO3 the material properties of LiNbO3 which has been exposed to a had suffered chemical reduction due to exposure to the Microwave Plasma-enhanced Chemical Vapor Deposition MPCVD environment.
. In this investigation, the need for accurate loss increases the optical attenuation of the material [2] . The measurement and the ability to characterize for both ordinary motivation of this work requires the LiNbO3 to retain a low and extraordinary polarization make the F-P technique most optical attenuation to enable propagation of very low levels of suitable. fluorescence. Therefore, a unique processing technique was 1-4244-0578-5/06/$20.00 ©C 2006 IEEE conditions are similar to those used when growing nanocrystalline diamond on particular substrates, e.g. silica waveguides. It has previously been reported that when LiNbO3 is exposed to elevated temperatures >200°C in an oxygen deficient atmosphere, the process of reduction occurs [5] . [5] . By annealing the reduced respectively [3], the waveguide loss could be computed from LiNbO3 in an oxygen atmosphere, it was believed that the the fringe contrast of the measured F-P response of Figure 2 . reduction process could be reversed. We first experimented by These were found to be 1.37 and 5.25 dB for parallel and annealing a LiNbO3 sample, which was reduced in vacuum orthogonal polarizations, respectively, which are typical values without the MPCVD environment, in a wet 02 environment. for Titanium diffused LiNbO3 waveguides. It was anticipated The flow rate of 02 was 1 LPM at 800°C over a time duration that these results would enable direct comparison of the optical of 1 hour, which also allowed 15 minutes for the sample to heat loss of the initial sample and the loss of the same sample after up to 800°C and 15 minutes for it to cool down to room the reduction and then the regeneration.
temperature. Figure 4a and 4b show the untreated LiNbO3 sample and the reduced sample cut from the same wafer,
III. MPCVD PROCESSING OF LITHIUM NIOBATE SAMPLES
respectively. Visual inspection of the regenerated sample showed the samples had the same transparency, color and The Titanium-diffused LiNbO3 waveguides were placed in surface quality as the untreated LiNbO3. This result suggests a MPCVD reactor which consisted of a standard bell-jar that the sample had been fully restored to its original quality.
growth chamber with a 1.2 kW microwave power supply. The waveguides were heated to 800°C under 30 Torr, with gas Having obtained positive results with the samples that were mixtures of Hydrogenated Methane for 30 minutes. These reduced only in vacuum, a blank sample reduced in the MPCVD environment was regenerated using the same waveguide butt coupling and measurement of mode profile conditions. Figure 4c shows this sample together with the with a CCD camera. 
